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PROBLEM TO BE SOLVED: To provide an inverter 
apparatus in which a voltage in an arbitrary waveform 
can be supplied to a brushless motor by the minimum 
number of position sensors. 

SOLUTION: Hall ICs 9u, 9v, 9w are arranged at a rotor 
for a brushless motor 8. When a microcomputer 30 
determines the cycle of position sensors on the basis of 
position sensor signals Hu, Hv, Hw, a phase difference 
and a voltage phase command which correspond to the 
electrical angle of the rotor and to the cycle of the 
position sensors are read out from a ROM 30a, the 
counted value of a time counter 30b is read out, and a 
voltage phase is computed so as to be found from a 
computing parametei. Then, when the voltage rate of sine 
waves corresponding to the voltage phase is read out 
from the ROM 30a, signal waves at a U-phase, a V-phase 
and a W-phase are computed according to the voltage 
rate so as to be output to a driving-signal circuit 32, 
the driving-signal circuit 32 compares the amplitude 
level of the signal waves with that of PWM carrier 
waves, and a driving signal is formed so as to be output 
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[0 0 4 7J ffi^X^f-y 3fA 2^C^Sl^r^*. ^^f=3>3 

30 £lC^L(^(DT% X-r'V3fA 1 fcfclf^^lglT x&^T 
y<7>£. 0J*>. Ts^Tx-TylC^iJ^^o ^IC, 

[0048] MXf 7^A3l:3bWlt ^?-<a>3 
0(*. C<DB^^r*(aS4z>^«^-Hu, Hv, Hwi^ 

>5j MSXf7^A4lCWt^>o 5&?iXir^^A4 
f^^lNTtt. X^r«y 3? A 3 T'^fcfitS-t ^-y-^T— £ 
40 K^O^T. ROM3 O a f-JEtg^tL/cT— ^/U 
i (0 9#ra) $#raLto-^{affirc^t^P x $ 
nX. R AM 3 0 c(7)Rff^fHi^fcSiAt; 0 (5® 
-b>-^ia-^Hu. Hv, Hw^^U^^H. L, L 
X&tll$. l^PxttQOg (Uigglffvmu^ 
mmtLX) tUi> 0 fit, rp — ${5|SP S ^ 

[0 0 4 9] ^SX^^^A 5IC^L^T(i, <iS"tZ 

i:}5]^|-, {5S-tz>-y-fg-^-T"— ^ fCgOl^T, ROM3 

50 o a fcKtg^n/--r-^^-^;u2 (@io#ra) ^# 



(8) 



^lUff 9 - 7 4 7 9 O 



13 



14 



10 



20 



KLtD-^^P s £*#T R AM3 O c (OPH^m 

tz&&&£. *<< >;u-^>|- — >^-£„ ft. 

££t5»]T*li. Tfv— ;ui C 9 u. 9 v. 9 wtitSStft *C 1 2 

t6og^^ 0 &L±.<D&m&+ m&frm^s 

[0 0 5 0] ^&<fr^s P f::J5i:/cSq&<^*&ii 

fcoivC@7£#«iLTSftf?8^f 6 0 S]&*Mg-^S p 

fflii^e^s h y tm^^-o^Y ^ >3 ojciqix*. 

P n =P x +P r +P s x (Tn-T 
[0 0 5 2] C(£> (3) 5£(*> B^KD^tfCCSCTmffi 

Gets p n 6<m*icgMtir* c <t K&^fcfccD-efc*. 

CCt\ mJEStSPntt TOJ - r3 5 9j co^— st- 
feU. T 3 5 9 J Zm^tzWi&lZte T3 6 

Oj $3SCtf- *<D&lE&?t7 0 ffi. l*Ubtf>XT"v:7 

[0 0 5 3] $f:CCt\ 08 (e) fC^"TB#$l| t 1, 
t 2, t 3frfc(,N-C3m/<^>-$ £ lrXlilT<Dmt*#) 

mm t 2i*. t^xiz-m^^m^s h tz&zm&fr&m 
b jg(D^ir^^«#s p iz & *>m&frt)<&3i l tzm 

[O 0 5 4] mm t 1 , t 2, t 3 fn£>(^TB$f , B , 12)0> 

Ty = 1 0000, Tx = 14000. 
P x = 9 O . P s = 6 O , 

P r = 1 5 

Pn=90 + 1 5 + 60 * (1 5000- 1 4000) /4000 
= 12 0 

[0 0 5 6] iaJ:(DJ: 9lCLtlEMP n 

fc^fT-r^o 5aEix^^^B4izjsc>r(*. -?^=i>3 
oi*. n^y^^nri^mffim^-si'D a 

^Bs^frLr. x^-v^B 3 r^<sr)/r^iE^iep n ★ 

vau=DuX (Da/255) +1 28 

— z<r>2<Dt$&&mT*mvnz r-i27j-ri 2 
7j t?&y. 8 tf v v<r>Tv ^^^>^^>^ 2 2 a (o 

Bxy|#>5iS^ (*0>hf-^0-2 5 5) >3? h£ 
r i 2 8 j £offsetH<t LTfax.n^o £ 
fc. mM^-^Da(0{Sl|£t TOJ ~ T2 5 5J 
■sk mffim^r — $Dui: r0a/2 5 5j £ffe-f£C<h 

wot. mam^fciccriE^a)^. §n*>. is^ 
KvauWL/^^wt^t^t^^, fir, r<§ 



* ^l^^-r^Pal^O^^aObCD^— ^ T c£S£&Ay 
T% ^StTn/CftAT>5o fit, r^a{2*§te^p r 

[005 1] 5&^X^f'V^B2f-^L>r(* > ^<=3>3 

o{*. uts^meEvmufc^LT. tPtDm&iz&frG: 

fc£4-**tc£><DmE&*af6^P r$ROM30a^£> 
SSitl-r<b. *CD r^EE<a«Pn^3ISj IlXf«^B 
3 IZWn^fZo %km*TVZfB3lZtil^Xt*. 7Y^> 
3 0ti. ^Jt(D^fcj:ori#t>ttfc;15S[/N 0 ^>-^^ 
tRAM30c^b«|aiLr, B$#)T n /C&tf-£HaEtt 

* ffip n ^^xtrcj: y;imLT##>*o 

) ST s ••• (3) 

«^3 0bfc<*:or^^tt^^o>hfis^Jisrc ri 000 
oj . M4000J, risoooj itii, Xf 

•y^A1&(j:A2(C < i:oT, ISfcTy, TxS^Ts^ 
TSSCOcfc otzfr^ZtiTtemZtLZ. fit, *tvZ? 

A3K&^-ctes-fe>-tf-f§-s§-Hu, h v , h w<d^^u 

'Oui* r H . L , LJ tn£>tltc£?Z£. *TVZ?A 
4fCfcl^T:te\ @ 9 (Df-$ f -7*;i 1 bl^ft P x 

atrgoj <t. x^f-y :7 a sfc&t^-ti*. Enoto^r— 

£i^^JU2A^D--*<2:te£P s*)< T6 0J 

[0 0 5 5] 'V^B 1 IZ&l^Xte. T n (= t 3) 

a< r 1 5 o o o j t&mzti^ *^rv?B 2t'lt RO 

M3 O a iZ&,m.£tltzmBEtt.ftm^P rAni5j t'fe 

-otz£?2> 0 x^•y^B3^zfeL^•c^*. mBEia 

t§P n l*VL-r<D&?lZ$iU£HZ> 0 
T s = T x — T y =4 0 0 0, 
T n = 1 5000, 



... ( 4) 

* IC**lE-f ^lES&CDmEE^T-- * D u (S3#K0 ^R 
OM3 0 a A^SJiiJ-fo f Ut, r^j^ v a u 

[oo5 7] mm^vzf seizor it. mzizfe^ 



(5) 



40 a u<0;15S[^^^*y^[El^3 2 L uJCtti^-T 

[O 0 5 8] XlZ. r^#i&v a v ^^LTtti^lJ <P> 
*&IIXi^y:?B8fC^fTT£o MSXf 'V 3/ B 8 ^C^5t^ 

/--iftrr. xiF^^ > B3^c^5^^r;1t^:L/cu^8<D^^^!^4s 

Pn^bl 2 OS^lCt VffiCDmffiSLlSP o 

fit, flD^ffiPo^CtROMSOaJ: 



Po = Pn-1 20 (Po<0C0t#^-. Po = Po + 360) 



(6) 



(9) 



^§3^9- 7 4 7 9 O 
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v a v =D vx (Da/256) 

fir, a v<Dmn&zkz^v=Hsi&3 z l v 

(7)5J1^Xt- ^89 fc&fr***. 
[00 5 9] ffilXf 9IC&l>Tte. *7-f:a>3 

Pq=Pn- 240 (Pq<0 
vaw = Dwx (Da/2 56) 
(Si. mJiCDX^-v^B4 7^SB9[*. m^&fctiL^&iZ 

[0 0 6 0] ;*fC. ®S)5l^(Hl^3 2<7)f^ffl(roi>r. 
iS^Lt^t^o IS§ifivau, vav, va 
w(*. 7 7f 2 L u Jli53 2 L w^^Lt*^ 

pz<tit&$*u t(DM^mmt^mw\^o u ptm 

J££*L* 0 ttf£S§3 2 uf*. iS^&v a u <t P z 

SbiS-^D u n £UZ>* m&l~. «^&v a v <t«i£&P 
^SU^Dvn^ fS^i&v a w£»iM&P z(Dit?S 

[00 6 1 ] i8 (h) iz-nk-t&oiz^ SgSfi^Du p 

ffi$](Hl*&1 3 ^Lt3fi?'J <y v>le]2§7 <7)^*(D 
>vX* T 1 J!jST 6 £*^*7fflm-fZ>£. — 
<7)£-#*§8u. 8 v.- 8 wfCfi^*<DE5emJ£ v mu. 
vmv, v mwtmStft P rit^(4+S(7)iE?2^m£Ei<#t 
teZHT. 138 (i) <D<i:^frP-^CtSf-C&CfciE?2 

[OO 6 2] 01 1 f*. «U6«a>-f ^Sfi3 5 

(C<£oTIE5£&mE-C?^--S 8£K®]L*:if^<D. *>5 

o.L is 3 >tZ&&=£-$ 8(0 h;U^^^Tf.L/it(D 

T*<fc*„ ^<7)^mBE(i^^PWM^^7fv^6<. 

^LTl>*o 3m&<D&& MU?&J&£ LTGD (vmu 
x i u + vmvx iv + vmwx j w ) (£igfcB*C;it $ 

[0063] yL±L<D&?iz*nMmiz£*iiz % 

Wf:^-JHC9u, 9v&{j:9w^SStT, f^a 

X^-v^A 1 StfA 2 (caL^TfciS4z>^/g^T s 
SU *"tvZ?A 4&tfA Sfcfcivca — Steffi*:*^ 

gPs^ROM30ai^Saiti*l:, ffl^fS^S 
p lC«J:£«i|i^*Mi/U— fXOAf'V^B 1 Sl>'B2 (C 
JS0NTS^^^O>^ 3 0b (7)*^>^ J f— $ TcMR 
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+ 12 8 



(7) 



* B3|:i&^T;1llLL*:U*§<7)mmftPn^£>2 4 0Jg£ 

sctw^tEiiiPq^^ fur, ^cpmaE 

MPqfCCSCtROMSOa^LJlE^f-^Dw^ 

<D*t^. Pq=Po+360) —(8) 

+12 8 -(9) 

OM3 O afrZ>m.E.tiLm&^P r Z\frZ,<D 
10 ^i^X^y^BSf-fcUTmEEttiaP n 

^I(Pn = Px+Pr+P S x (Tn-Tx)/T 
s) Cctot*^ X^y^B 5fcfct^TmEEGit§P n 
(C^n£-r-5>IE^iSt(D^ff^ir— ^ D u £ROM3 Oa^ 
^KtiiL. ^-(Dmffi^^— * D u ICCSCtXf 'V^B 6 
7!>SB9fCfc^-CU, V&tfWt§GOfg^;£v a u, va 
v&tfv a w£;H3£LTffiIJrtg#[5]2&3 2fCtii*)U S 
Sl^l5lK3 2(^ -^iSvau, v a vJB.0* v a w<t 

iI§WLTO@^1 3[Z\£J)-tZ>£. olzLtz 0 
20 [0064] ^ots t^JHC9u, 9v&tf9wC: 

#tg£*rr* a— -s»<o«ffi<ais p n c 1 6<r-#. 
izfoctzmftife^iz^^T^-i? 8 £gEia-f *c<ta<-c 

±,{£-M^-Z^tb<V£Z> 0 l£tz. -&*(F>&^\z-&mm.(» 

X>3— <$M 5£ffll^!&^a<#(^G0-e. {g^Xht'H 

mvz. 8<7>&sx^-x£$t&-T?#*<h^fc. 

30 RM*HKtt£f*7S£ft*. 

[0 0 6 5] ^USS^lfC^m^ 7>{a>30 

f*. ^E— ' £ 8<OSa6Ba^B#lCli«0^ffi»!l«^@K3 46? 

s§3 2 or^—* 8 ^rarr a 

<fc?fC 2!ft|a]&3 3fCig«<S^Se 1 fctfS e 2 £4- 
*_TS®jIhJ8§1 3tcg^ftf::ai;k£l**<£ Lf- 0 
[0 0 6 6] ttot, ^E— -$i 8<7)jg3mi::te. o — ^C0 

40 8 00(ellnA^^ttS/C^Lfc^fcS®l«#@ 

2§3 2i:«i:ot^ 8 ^^Sfit*^ c t t<x*$ ^>cor% 
^~^8rcxA-x/c^®i^^^$i>^c<t^r'?. ie 

[0 0 6 7] *^^(Dm2ll^^z'3>^^T. i 

2 7bSE11 5$#raurSJ4B^r^> 0 m2^Jg<9|(D^i5Jt 

si fr^mi nss^6o^>/<-^^S3 srz^L> 

T. 3tB^U v(5]l^7(7)ili^l^^7 u, 7v, 7w^ 
^ — ^ SCO&^^S u. 8v, 8w < t(7)F B 1fC. &ffiiZ$L 
50 H^m^^ht^LfcmEi§^^^^fc^(0m^*S3 



(10) 



ft&l¥-9- 7 4 7 9 0 
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6u, 3 6v, 3 6 w6<Sglt^nrL>^ 0 f Lt> ®35 
&aJS3 6u, 3 6v, 3 6 wtfJiii ttl&S£3 
7u, 37v. 3 7 w^Lt7>{ 3 >3 OCDA^jSS^f 
fc««$*tr*5y. «fteDjEfi*J£*££. S1*>. -tfn* 
nXjSJzftiSLfcmSSir^S i u, S i v, S i w£V 

^3>3 0fc4-;t*<£?r::£:^-ci,^ o ffi. ^ss&itis 

3 6 u 7b£3 6 w&tftt?£S§3 7 u 7!jS3 7 wte. IgsS 
[O 0 6 8] itlSS3 7 u7bS3 7 w(Daj^^ 

i*. ®&mm*f&inmm<Dm&fris^m±®i&3 i <t 

it. :3>3 0<03&3<Dffli^fS^Aa^icf$«$ 

3 3S^^^^S6(El^3 4 1*. S^^^BSLTOn^o 
C0 0 6 9] -XtZ. ^2H^(0<^ffl/COC>r. 1113 

2 3SM9Hcfcl>T t m 5 7!jSE1 7 0>*&H£pi)*£fCfTl,V 

&<&mM £ fr o t, <n x -5 „ 

COO 7 0] fliixt-y^C 1 7bSC3(*. I*liX<*HS^ 

[0071] 2i<D rm»T^--ScDS£&:<^j (7)ffi31X 
^•v :7c 4fcfc^r(*. -7-frj>3 oi*. c<DB$,£T*m 

aSfg-^-S iu, Siv, Slw(Bl5 (i) #fS) 6< 
7^D>30^ROMl:30 a £lg ^tlfn^r — S — 

;u3 (O'l 4#BD ^#ra L t*Ai) 0 f LT, r^ft 
COO 7 2] *&SX^f >y^C6fz£>l>-Cte. U*§<DS£ig 

lEvmuiitta i u t<DQ.m&p i ^a^-**/ 
<e>t*; x^^^c3^-^3L^■T:^#^>nfcmaE{at§p n^»i 

xf-^C5 fzfcUT ftfc'mftfiM P i £M C * - £ iz 
«fcy, ^(44931 <mEES35ttffi£) Pi (=Pn-P 

i ) fit, rmraatem^p r £j*5gj </> 

®:m*^rvZ?C7 izU'frTZo ft. XT*y:7C47?jMC 

COO 7 3] ffi3lX7-'y^C7lC^L>r(i. *^rvZ?C 
2t'!*ROM3 0 aA^&tii Lfcmff{£*§*&^P r 

xt7^c 6T*i#bnfcmEE<i4ap n <tmss&*gp i £ 

(D&ffi^P j rc«£»X.T* RAM 3 0 c<DPKJZmmz 
5£&£\> ^LT\ Ul^cDX-r- vZ?B 2jSlXSC 2tZ$$[-f 
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CilCckot, RAM30c^b^iiiLtlE{5ffiPn 

i u «ttf><a*s^p j izm^^x^m^ti^ov. mm<D 
Co 07 4] in±<D£vizm2mmmiz£tu^ 

fctJ§§3 6 u, 3 6 vElV3 6 wfCj;oX^aSift^CD-fcfD 

^□x^jr^tcufcm^fS-^s i u, s i v&rjs i w 

^c4 7bsc6^^tNr^mE^r^>^co{3is^ 
p i ^aiir, ^-(o^^p j £w.E.&mm^p r <t 

Co o 7 5] stot, maEmssct^^p j ^lEstfc^ai 
tict6<t'^, m&n&tztr?z>w&.&.mmisp > 
•tomam^is^p j izss^^tt^c^fc^y^ a« 

au, vav^vaw^^fC^y, ^ — ^80)Sg± 

20 co o 7 6] xtz. *mw<nn3nmmtz'o$^ ine, 

© 1 6 lC*t<i: -7fC 7<d>3 OCDWaJfcmEfitg^ 

3 o d 6^iS$tLrt^^ia^^±m i ^mmo^ > 
Co o 7 7] m&fris^s hcoxtuz&zm&fr&mo) 

Z?a— h^^-r©1 7rc45lvCI*. Xfy^AI 

30 fit, Xf «V^A5^b, r^s^js^pro) 

G6fc^i>ri*. ^?yzi>3o(*. mmmmtmmz 

mBEiiffi^^P r $ROM3 o ai^^sai-ro ^LT. 
C007 8] :CT% ^^=3>30fC(i. IJJ2E(0J:^|C 

40 ij^o ffi^x^-v^G 7 fcat>rti. Xf^A2t*H 

sT'R*3rt£c U ^0>^JS^T g ^;^^^> 0 

fit, ^0>*^>$J3SjT g^mff<4ffi^O>^ 3 O 
d iz&m^t&t. r^o> Kir— CD&HXt- 

COO 7 9] MXf7^G 8ldDt>n*. 

3 O dtDlS^^OV hfiSD g XfV^A4t' 

»fc«»flp x txt^G 6 r^fcmiEiiltsm^rP r 
(t(Dfa<t Lttft> mi£^ffi^o>^ 3 o dfcSiA : ^r' 
50 ^0>hf-^$f§^i o fit, ^ Y >;u-^>iz 



(11) 



*$&a¥9- 7 4 7 9 O 
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[0080] u±<Dmmii<. m^^m^sbi)<xti^ti 

0>hJ18JTg<t*^>h{IlDg;fr<, ttS-tr >^«-^<D 

f1M* % Sf€tE v m u 0>m8E<2*§ £ mJE{2lS?fc1* P r r- 
* * ^ > h fit £^ t, (7) X £> * o 
[0081] CCT\ 119 (c) IZ^&fM t 4, t 

*#fcti^<7X *0>hJS#jTg<!:rtO>hfilDg<t<Dit 

**»ia^ie±Lfc^«|-C*fc*. ESlBJt 4, t 5fZfc 
lt^)B#r B 1^^>^ 3 O b (Otitis hfil£ T2000 4 
Ty=20000, Tx=23OO0 
Ts=Tx-Ty=3000 
P x = 9 O, p s = 60, 
T n =T s/P x =5 O 
D g = P x + P r = 1 O 5 
Coo 8 3] #ziz^ g]l 8fc^-ro» D— ^ V— MCO# 

(*©7fC»tEC^-^^(DT'&y. Sq^^Sp6<A^I$ 

te. mE<£te^O>£3Od0)*>^>hfiaDg£gS£iiU 
f 0^O> KID g ^fEfiffl P n it^ 0 ft. X 

sxt»y^B4j!iiB9$t(t m i mmm t m&om 
mx&z>* 

[oo8 4] &L±<Dmf£tftmtz&v. ufigetEv 
*0>^3 0 diMJ^ c0)®E<a*§*^>? 3 o 

^8(D^8u, 8v, 8 wlC(*^^<7)S§S 
3IEEvmu, v m v , v m w £ P r 5! (DIE 

CO 0 8 5] Kl-t(D<*: ^fcm3Ha£#lfcj:ni£. 

1 &1>*A 2 fC^T^$nfc&SiZ T s 

KgO^T;*0> hJI^ gA<i*5££;h,, S»l^^fS-^S 

sjicatic-rsmaft p x £meEtt*a*&^p r £<ofnr::<fc 
ot^o> hfii6<s^^^n^mff<iie^o>^ 3 o d 

7^3>30lt ^EttteaOV? 3 0 d (Dt) 
0> hfilD g ^^ttl^C^lCcfc-DT. mEE<5l*§P n 
5Tf L fee ^ot, ^y$S6MS(^ott 

CO 0 8 6] <fcfc, ^^^(D^4|^S£^j^oc\r. M2 



20 



* 0J . T23000J £?&£. Xf«^Aaij:A2 
f^oT. 3£&Ty, Tx. BiTJt T s A*~Ft£(D J: z> fcjfc 

[008 2] fit, x^r-y:?A3l::J3^TttS-tr>-9- 

il^-Hu, Hv. Hw(Di§-^U^;Ui< TH. L, LJ £ 
&£>tltz£-?Z>£. X^»y^A4^C^^L^r^*. @9*Ctf 
tf-$f-^H^biSftPxi< T9 0J Xf 

vz?a 5 feasor ii ofc^-f t"— 37^2^ 
*n-*{jit§£p s6< r 6 oj <t#tf)^*i,& 0 x 

10 -X'y^G6fZfelNr^#bH/c^£E{iffiffi^P ri< M 
5J £TZ>£. Xf-y^G7MG80)IIi:<);ot, 
^(Dcfc ^(c*0>^IS^T g £ij^> hftD g6<9^$ 
ti* 0 



T n = 1 5 O O O, p r = 1 5 

- (1 O) 
•"(11) 

20 -?i-n>3 oit. &4&mmtz&^x*>+ m3&m 

fljfcfcl**^] 1 7SD^i1 8/::^Sqi^&il£|5]*$fc 
trotl^o n2-&tfcmzte^X. gll 3 fc^L 

fCTfv-r ^ p — ^ y— h & o izu o ti^ 0 

[0 0 8 7] 0 2 OfCjSlvCI*. Hi 3 fcfclt* X^f«y 
^Cl7bSC3A^ r^SiiffiPn^^^j (D^X^ 

Tli. 7<d>30I1 mff<i«^^>^ 3 O d<OiJ^? 

> KfiiD g ^^iXA,r% mBE^«Pn^4#^., ai*,; m 
30 2&Mmizte^x&mutz£'DX*#>tzn&®.ftp n 
mff&4e^ r t7>^3 0d(o^'t?>hiSDg^^iii-r 

co 0 8 8] vL±<o£t>izm4mmmtz&*i^ m^m. 

" fti30>? 3 0 d<D*0> hfilD g^SSiH-TCifCj;^ 

P i <h(D<ii^3lP j fCckymBEiiitelS^P r €^^-r<£i 

COO 8 9] *|§EB(*. -bELa.oe®f~Ei2uyci?ss 
40 mz<n**vam zti*t(nxteu<. jutcoj:^^^^^ 

*gS35£. ®21^7fvT^^f^ ®3tmi5lEl8&5, 
3«^'J -y^@tt7. ^KiIhI^i 3, 7^3>30S0: 
^©^4 O^b^^-O/x-^SSA 1 £ LTtSlfiSL 

rtatv ccr*. m«isiK4 0{*. w\&frm^&±® 

•*§-(e)8§3 4&1>V>'?- ^x><X(HJ^4 2 6M&ffifi2$n 

tffg^-Hu, Hv. H w^SJKA^fg-^S h^tt^S p 
50 n>3 OfC-^-^^ i^fC. ^<3>3 0^^T^^ 
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#2£vau, vav, v a wii^fSfS e 1 , Se2 

[oo9o] mi XLism 3 nmmcn 

S35^ i2 2\z-*r& Oiz^ JE35m35ls]2§ 5 , 3ffl 

40^3 1, «&<3#fsl&3 2. 1^3 3, 
®)i§#|5]K34, — ?x-<X[h}8&4 2Xtf^-<=i 

>3 0^$q®IgiJ4 3 a <!: Lfct^b^Jntt^o 
£l_t<7) ? >^ ^'7Ya>43 £8tfirf £ C £ Iz 

[00 9 1 ] m2S^m4^<9|(7)^>/<-^^S3 9 
^0^7, iMl 3, -7Y=3>3 0&lKmaiElK4 

s^&^'i-f >/\-$ssa4 6 ,t LrturicLTtat^ 
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